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Abstract
We present a case of primary lung cancer with a rare distribution pattern of left inferior pul-
monary vein (PV), encountered in the thoracoscopic left lower lobectomy. Thoracoscopic obser-
vation revealed 2 trunks of inferior PV (ventral and dorsal branch) at the stem level. The ventral
trunk consisted of a branch of vein (V(5)) from the lingular segment and venous ramifications
(V(8)a, V(9) and V(10)a) from the basal segment. On the other hand, a branch of vein (V(6)) from
the superior segment in the lower lobe and other veins (V(8)b and V(10)b + c) from the basal seg-
ment emptied together into the dorsal trunk. We successfully carried out a thoracoscopic left lower
lobectomy without excision of the aberrant vein (V(5)). Retrospective review of the preoperative
chest CT demonstrates the double trunk inferior PV and the aberrant lingular branch emptying
with V(8)a into the ventral trunk. Knowledge of the branching variations of PV from preoperative
evaluations leads to appropriate thoracoscopic procedures for lung cancer.
KEYWORDS: anatomic variation, aberrant branch, pulmonary vein, lung cancer, and video-
assisted thoracoscopic
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Successful Thoracoscopic Lobectomy for Lung Cancer in 
a Patient with Anatomic Variation of the 
Left Inferior Pulmonary Vein
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Department of Surgery,  Kagawa Prefectural Central Hospital,  Takamatsu,  Kagawa 760ﾝ8557,  Japan
ideo-assisted thoracoscopic surgery (VATS) 
has become a preferred and representative 
approach to treating lung cancer.  As the reliability 
of VATS procedures,  based on the proﬁ ciency of the 
surgical techniques,  determines the result of the 
therapeutic eﬃ  cacy,  physicians must obtain deep 
insight into the anatomic variations of pulmonary 
venous ramiﬁ cation.
Case Report
　　A 74-year old male who underwent endoscopic 
mucosal resection of esophageal tumor in a diagnosis 
of early esophageal cancer was indicated to have an 
abnormal shadow in the left lower lung ﬁ eld on chest 
X-ray ﬁ lm.  The thoracic computer-assisted tomo-
gram (CT) revealed a small nodule in the area S10 of 
the left lower lobe (Fig.  1A).  The patient was diag-
nosed with CT guided lung biopsy as a primary ade-
nocarcinoma,  and surgery was recommended as radi-
cal treatment.  The left lower lobectomy was per-
formed under VATS.  The anatomic variation of 
inferior pulmonary vein (PV) was encountered on dis-
closure of the left hilum through the posterior 
aspect.  The inferior PV was bifurcated into front 
(ventral) and rear (dorsal) trunks on the stem level. 
First of all,  the tops of the segmental branches of 
the inferior PV were carefully separated and dis-
V
We present a case of primary lung cancer with a rare distribution pattern of left inferior pulmonary 
vein (PV),  encountered in the thoracoscopic left lower lobectomy.  Thoracoscopic observation 
revealed 2 trunks of inferior PV (ventral and dorsal branch) at the stem level.  The ventral trunk 
consisted of a branch of vein (V5) from the lingular segment and venous ramiﬁ cations (V8a,  V9 and 
V10a) from the basal segment.  On the other hand,  a branch of vein (V6) from the superior segment in 
the lower lobe and other veins (V8b and V10b ＋ c) from the basal segment emptied together into the 
dorsal trunk.  We successfully carried out a thoracoscopic left lower lobectomy without excision of 
the aberrant vein (V5).  Retrospective review of the preoperative chest CT demonstrates the double 
trunk inferior PV and the aberrant lingular branch emptying with V8a into the ventral trunk. 
Knowledge of the branching variations of PV from preoperative evaluations leads to appropriate 
thoracoscopic procedures for lung cancer.
Key words : anatomic variation,  aberrant branch,  pulmonary vein,  lung cancer,  and video-assisted thoraco-
scopic surgery (VATS)
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Fig. 1　　A,  Preoperative chest CT shows tumor localization (arrow) in area S10 of the left lower lobe ; B,  The branches of left V8b and 
V10b ＋ c emptying into the dorsal trunk and the additional branch of V8a into the ventral trunk were divided ; C,  An aberrant ramiﬁ cation 
from the lingular segment is observed emptying into the proximal ventral trunk,  in which V9 and V10a empty at the distal level ; D,  The 
branch of V9 ＋ V10a was divided ; E,  V6 empties into the stem of the dorsal trunk,  which was divided ; F,  The aberrant lingular branch (V5) 
is preserved in the left lower lobectomy.  For abbreviations,  see Table 1.
Table 1　　Abbreviations used in this paper
PV pulmonary vein
VATS video-assisted thoracoscopic surgery
V4 superior lingular PV
V5 inferior lingular PV
V6 superior ramiﬁ cation of inferior PV
V8a lateral ramiﬁ cation of ventrobasal inferior PV
V8b basal ramiﬁ cation of ventrobasal inferior PV
V9 laterobasal inferior PV
V10a dorsal ramiﬁ cation of dorsobasal inferior PV
V10b lateral ramiﬁ cation of dorsobasal inferior PV
V10c medial ramiﬁ cation of dorsobasal inferior PV
S10 dorsobasal segment
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closed.  Those branches of V10b ＋ c and V8b emptying 
into the dorsal trunk and the additional branch of V8a 
emptying into the ventral trunk were divided with a 
suturing instrument (Fig.  1B).  This procedure 
exposed the distal branch of the ventral trunk,  into 
which V9 and V10a empty,  and an aberrant ramiﬁ ca-
tion (V5) from the lingular segment draining into the 
proximal ventral trunk (Fig.  1 C).  The branch of 
V9 ＋ V10a was then divided at the distal to the branch 
of the aberrant vein (V5,  Fig.  1D).  Thereafter,  an 
additional vein (V6) from the superior segment in the 
lower lobe draining into the dorsal trunk was 
detected,  which was also divided (Fig.  1E).  Finally, 
the thoracoscopic left lower lobectomy and mediasti-
nal lymph node dissection were performed,  com-
pletely preserving the aberrant ramiﬁ cation from the 
lingular segment (Fig.  1F).  The distribution pattern 
of the PV was identiﬁ ed according to the anatomical 
terminology observed in the resected specimen (Fig. 
2A,  2B,  and 2 C).  Retrospective review of the pre-
operative chest CT shows the double (ventral and 
dorsal) trunk of the inferior PV and the aberrant 
ramiﬁ cation from the lingular segment emptying with 
V8a into the ventral trunk (Fig.  3).  The patient was 
discharged on day 14 following the surgery without 
any postoperative complications.
Discussion
　　Endoscopic rather than macroscopic procedures 
have become an indispensable approach to performing 
thoracic surgery.  The proﬁ ciency of the thoraco-
scopic treatment facilitates local observation in the 
ﬁ eld and detection of signiﬁ cant variations of pulmo-
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Fig. 2　　A,  The distribution pattern of the PV is identiﬁ ed in the 
resected specimen ; B,  The naming of the veins according to the 
anatomical terminology ; C,  The presence of an anatomic 
branching variation of the inferior PV in the current case.  The 
branches of the PV were divided in the order shown as a circled 
number.
Fig. 3　　Retrospective review of the preoperative chest CT 
shows that the lingular vein (long arrow) merging with V8a (short 
arrow) empties into the ventral trunk of the inferior PV.  Two stems 
of the inferior PV are detectable in the CT (arrowheads).
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nary vessels in the resection of lung cancer.  In addi-
tion to skill in carrying out the procedure,  compre-
hension of the possible branching variations of the 
pulmonary vessels leads to successful prediction of 
aberrant anatomy.  In this case,  endoscopic observa-
tion revealed double trunk inferior PV with an aber-
rant lingular branch,  and thoracoscopic lower lobec-
tomy was successfully performed without excision of 
the aberrant vein (V5) from the lingular segment. 
Dividing both trunks of the PV without identifying 
the possible anatomic variations may cause segmental 
dysfunction of the upper lobe as a postoperative com-
plication.
　　The distribution pattern of the lingular venous 
branch in the left upper lobe appears to be more 
complex than the branch in the right middle lobe. 
The venous branch from the lingular segment empties 
into the superior PV in most cases.  In reported 
cases,  V4＋5 enters the left inferior PV as a single 
stem at a frequency of 2.5ｵ.  Either branch of V4 or 
V5 enters the superior or inferior PV as 2 stems at a 
frequency of 8.2ｵ [1].  Anatomic venous variation 
in the right middle lobe draining to the right inferior 
PV has been described [2] to occur at a frequency 
of 4.8ｵ [1].  The frequency of these variations is 
quite notable on the pulmonary surgery.
　　In the current case,  anatomic variation of the 
inferior PV was conﬁ rmed with the retrospective 
review of the preoperative chest CT.  It clearly dem-
onstrates double trunk inferior PV and the lingular 
ramiﬁ cation emptying with V8a into the ventral trunk 
(Fig.  3).  In order to perform reliable procedures 
under VATS,  it is necessary for thoracic surgeons 
not only to visualize the exact features of the pulmo-
nary vessels from the preoperative evaluations,  but 
also to be aware of the considerable branching varia-
tions.
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